[Early cellular alterations induced by myocardial hypoxia: possible role of cyclic AMP (author's transl)].
The ability of endogenous myocardial catecholamines to participate in the development of myocardial cellular alterations during a short period of severe hypoxia (30 min) was studied in isolated, Langendorff-perfused rat heart preparation, arrested by a high potassium concentration (16 mM) and perfused in the absence of exogenous substrate (Table I). Tyramine, which accelerated catecholamine depletion, also increased myocardial cell damage as assessed by a higher lactate dehydrogenase (LDH) release and a more marked reduction in cellular levels of high energy phosphates and glycogen (Table II). On the other hand, under conditions of beta-blockade (atenolol), hypoxia-induced tissular damage was reduced (Table II). These changes could be related to modifications in the cellular content of cyclic AMP (cAMP) since cAMP was consistently higher during the first 30 min of hypoxic perfusion than in control normoxic hearts (Table III) whereas cyclic GMP content remained unchanged. Moreover, interventions increasing cellular content of cAMP (theophylline, dibutyryl-cAMP) also increased hypoxic damage (Table IV), whereas N-methyl imidazole which reduced cellular content of cAMP lessened hypoxia-induced cellular alterations (Table IV). It is concluded that cellular lesions developing during the first 30 min of hypoxia in isolated arrested rat heart preparation perfused without exogenous substrate could be related to intracellular accumulation of cAMP occurring under the effect of endogenous catecholamine release.